Determination of 5-hydroxytryptophan, 5-hydroxytryptamine, and 5-hydroxyindoleacetic acid in 20 rat brain nuclei using liquid chromatography with electrochemical detection.
High-performance liquid chromatography with electrochemical detection is utilized for the simultaneous determination of serotonin, its precursor 5-hydroxytryptophan, and its major metabolite 5-hydroxyindoleacetic acid in nervous tissue samples. Tissue preparation required only homogenization in acidic solution and centrifugation prior to application to the chromatograph. Detection limits in the low picogram range were obtained for those indoles separated. This assay was used in combination with a micropunch dissection technique of 20 discrete rat brain nuclei to measure serotonin, its precursor, and major metabolite. The specificity of the assay was checked with pharmacological experiments aimed to increase or decrease serotonin levels. Pargyline, a monoamine oxidase inhibitor, led to a marked increase in serotonin and a decrease of 5-hydroxyindoleacetic acid while p-chlorophenylalanine, by blocking the conversion of tryptophan to 5-hydroxytryptophan, selectively depleted 5-hydroxytryptophan, serotonin, and 5-hydroxyindoleacetic acid.